This paper explores national origin differences in the welfare recipiency of immigrants to the United States. We develop an economic model of immigration which generates implications about how welfare utilization should vary according to characteristics of the country of origin. The empirical analysis reveals that a few source country characteristics explain over two-thirds of the variance of welfare recipiency rates across national origin groups, and changes in the average source country characteristics of the foreign-born population between 1970 and 1980 can account for most of the rise in immigrant welfare use that occurred over the decade.
Introduction
Immigration to the United States has surged over the past few decades, from about 2.5 million arrivals in the 1950s to over 6 million legal immigrants in the 1980s [U.S. Immigration and Naturalization Service (1990, p. l)] . At the same time, dramatic shifts have occurred in the national origin composition of immigrant arrivals, with a huge decline in the fraction originating in Europe and Canada, and increased immigration from Asia and Latin America taking up the slack.
Both the increased size and changing origins of recent immigrant flows have raised concerns that these new immigrants disproportionately burden the U.S. welfare system. For this reason, most studies of immigrant welfare use have focused on making comparisons with natives [Blau (1984) , Tienda and Jensen (1986) , Jensen (1988) ]. However, in a recent paper [Borjas and Trejo (1991) ], we find that variation in welfare utilization across immigrant In particular, recent immigrant cohorts use the welfare system more intensively than earlier cohorts, a finding that is consistent with other evidence pointing to a secular decline in the labor market success of immigrants. ' In addition, our analysis reveals that immigrant welfare recipiency rates differ widely according to country of origin.
G.J. Borjas und S.J. Trrjo, Immigrant welfhre rec'ipiencq
The changing composition of immigrant flows resulted in rising immigrant welfare dependency over the 1970s (see table l).' For example, among maleheaded households, immigrant welfare recipiency climbed by 2 percentage points, whereas the comparable increase for natives was only 1.1 percentage points. Differences in economic conditions and welfare eligibility requirements obviously affect comparisons between 1970 and 1980, but even after subtracting out the welfare growth experienced by natives, we still find that the relative recipiency rate of immigrants increased by just under a percentage point. A similar calculation shows that among female-headed households the welfare recipiency rate of immigrants increased by 2.7 percentage points relative to that of natives.
The purpose of the current paper is to explore in greater detail the national origin differences in immigrant welfare recipiency. Although our previous research documents the existence of these differences, little is known about why they occur. To gain an understanding of the observed dispersion, we construct a model of the immigration decision which incorporates the availability of welfare payment in the host country. The theoretical framework generates implications about how the welfare recipiency rate of immigrants should vary according to characteristics of the source country. The empirical analysis, conducted on data from the 1980 U.S. Census, ' This evidence is summarized in Borjas (1990) .
*See Borjas and Trejo (1991) for details on how the welfare recipiency rates in table I were calculated. That paper also uses Census data on the amount of public assistance income received by welfare households to estimate the cost of increased immigrant welfare recipiency. Conditional on receiving welfare, the average welfare incomes received by immigrant and native households are very similar [Blau (1984) ].
generally confirms the usefulness of the theoretical model. The handful of source country characteristics suggested by the model explain a surprisingly large fraction of the variance of welfare recipiency rates across national origin groups. We also find that changes in the average source country characteristics of the foreign-born population between 1970 and 1980 can account for most of the increase in immigrant welfare recipiency that occurred over this period.
Theory
This section develops an economic model of immigration which illustrates how a welfare system in the host country can alter the size and skill composition of the immigrant flows attracted to that country. We extend the model of immigrant self-selection presented in Borjas (1987) by characterizing the U.S. welfare system as providing an income floor that 'insures' immigrants against poor labor market outcomes3 Workers residing in the source country consider migrating to the United States. The (log) earnings potentially available to these workers in the two countries are log wo = I*0 + rp,
where w0 and w, denote earnings in the source country and in the United States, respectively. The parameter p0 is the population mean of the earnings distribution in the source country, while the parameter ,uI is the mean earnings faced by this population in the United States if all persons in the source country were to immigrate. The continuous random variable u measures individual-specific deviations from mean earnings in the host country. We assume that v has a symmetric distribution with mean zero and finite variance. Note that the parameter pL1 need not equal the mean earnings of U.S. natives, since the average skills of immigrants and natives may differ, even in the absence of selection biases. For the same reason, p1 is also likely to differ across national origin groups within the immigrant population. Eqs. (1) and (2) imply that c' determines individual earnings in each country, up to a factor of proportionality; thus, earnings are perfectly correlated across the two countries. As a result, the highest paid individual in the source country would retain his top spot in the earnings distribution if all members of the source country were to migrate to the United States. The factor-loading parameter q can be interpreted as the rate of return to skills in 3The model in Borjas (1987) is an adaptation of Roy's (1951) model of occupational choice.
the source country (relative to that in the United States), or alternatively as the ratio of the standard deviations of earnings in the source country and the United States4 If q> 1, the source country has a more unequal earnings distribution than the United States, while the opposite is true if q < 1. For simplicity, we assume that welfare benefits are available only in the United States and not in the source country. The model can be generalized to allow for welfare systems in both the source and host countries. This extension, however, does not alter the basic insights discussed below, and we do not pursue it because the lack of data describing the characteristics of welfare systems in most source countries prevents us from testing additional implications of the more general model.5 The U.S. welfare system is parsimoniously represented by an income floor W (in logs) below which the income of U.S. residents is not allowed to fall.'j We assume that the income floor is lower than mean U.S. earnings, so that W < pt. The potential U.S. income of immigrants then becomes:
and income in the source country is logy, =pO + qv. We assume that participants in the welfare system do not work, and we ignore the value they attach to nonmarket time. Individuals in the source country migrate to the United States whenever Y, >Y,, net of migration costs. Let migration costs, C, be a constant fraction of the individual's earnings in the source country (i.e. C=~W,).~ The index function representing the migration decision is given by decision for individuals who would qualify for participation in the U.S. welfare system. We assume that mean earnings in the country of origin exceed mean earnings in the country of destination (net of migration costs), hence dp = p0 -pi + n > 0. Because v is symmetric around zero, this assumption ensures that the emigration rate from the source country is below l/2. This restriction is consistent with observed immigration patterns to the United States.
Using (4) 
The first term in (6) represents individuals who migrate to take advantage of the U.S. welfare system, while the second term consists of individuals who would migrate even in the absence of welfare. The conditional probability in (7) gives the ratio of welfare recipients to the total immigrant population. Fig. 1 illustrates the selection of immigrants in terms of the underlying distribution of skills when q < 1. If there were no income floor (W= -co), immigrants would be positively selected (i.e. the average skills of immigrants would be higher than the population mean). The introduction of the income floor attracts persons in the lower tail of the skills distribution who would not have migrated otherwise. As a result, the positive selection induced by differences in the rate of return to skills between the source and host countries is diluted and perhaps even reversed.
'For 7~1, the assumption that )?'c~,<~~+z implies that (I-rl)"<(l-rl)~,<~,+rr-rl~,. The restriction on W follows immediately. Consider now the case where q > 1, so that the source country has a higher payoff to skills than the United States. It can be shown that the restriction W < (pO + z -vpr)/( 1 -a) ensures that not all immigrants become welfare recipients. The emigration rate is then given by (8) and the conditional probability of welfare receipt is Fig. 2 illustrates this case. The restriction that not all immigrants are welfare recipients implies that the welfare system does not attract any additional immigrants. Workers originating in countries with relatively high payoffs to skills are negatively selected (they are less skilled, on average, than the population), and would migrate to the United States regardless of the existence of a welfare system. The income floor, however, does affect the decision to work because some of the migrants will become welfare recipients upon arrival in the United States.
Several interesting questions can be conveniently analyzed within this framework. ' For instance, how does the generosity of the U.S. welfare system affect immigrant welfare use ? It is obvious from figs. 1 and 2 that increases in the income floor, w, lead to higher rates of welfare recipiency, regardless of the value of ;rl.
We can also determine how immigrant welfare utilization is affected by the parameters characterizing the earnings distribution in the source country. In particular, how does the welfare recipiency rate vary with source country income inequality? It turns out that this relationship is not monotonic. Fig. 1 shows that for II< 1, an increase in 4 raises the number of immigrants who receive welfare and reduces the number of immigrants who do not, thus increasing the welfare recipiency rate. If q> 1, however, fig. 2 shows that an increase in 9 expands the size of the immigrant flow but does not change the number of immigrants who receive welfare, thereby reducing the recipiency rate. Hence, the relationship between immigrant welfare recipiency and y is increasing for q < 1 and decreasing for q > 1. Moreover, the welfare recipiency rate attains a maximum at q = 1, because persons originating in countries that are identical to the United States (in terms of the rate of return to skills) have no incentive to migrate except to become welfare recipients.
The intuition for the inverse-U relationship between welfare recipiency and r~ is straightforward.
As noted above, all immigrants from a source country with q= 1 will receive welfare in the United States. However, as q moves away from unity in either direction, incentives arise for workers to migrate so as to take advantage of the earnings opportunities created by differences in the reward to skills across countries. Therefore, as v] moves away from unity, the fraction of all immigrants who receive welfare declines. The mean of the source country earnings distribution also influences immigrant welfare recipiency. It is likely, however, that changes in pO affect the expected earnings of immigrants in the United States, pi. The skills of immigrants from high-income countries that closely resemble the United States in terms of industrialization and economic development tend to transfer more readily to the U.S. labor market, and therefore an increase in pO leads to a corresponding increase in pi. Suppose that human capital acquired in the source country (as measured by p,,) is perfectly general, so ' The comparative statics results discussed below can be verified by differentiation of the appropriate conditional probability [either eq. (7) or eq. (9)], but it is easier to derive these results by observing how the relevant areas in figs. 1 and 2 change. that mean earnings in the United States increase at the same rate (i.e. dpl/dpO= 1). Figs. 1 and 2 reveal that immigrant flows originating in high-income countries will have a lower welfare recipiency rate. The intuition is that immigrants from high-income countries have better earnings opportunities in the United States, and therefore their earnings are less likely to fall below the income floor that qualifies them for welfare. To the extent that human capital acquired in advanced economies is not perfectly transferable to the United States, this effect will be dampened.
Finally, consider the impact of an increase in migration costs. Obviously, fewer people will migrate to the United States. The predicted effect on immigrant welfare recipiency, however, depends on the level of yl. Fig. 1 shows that for v < 1, an increase in n reduces the number of immigrants on welfare as well as the number of persons migrating in search of better labor market opportunities, and consequently the net effect on the welfare recipiency rate is ambiguous.
For v > 1, fig. 2 shows that an increase in rr raises the recipiency rate because the number of immigrants on welfare is not affected by changes in rc.
In sum, the model of immigration developed here provides testable implications about how income maintenance programs alter the composition of immigrant flows. The framework suggests that the welfare recipiency rates of immigrant households will depend on characteristics of the earnings distribution in the country of origin.
Differences in welfare recipiency across countries of origin
We analyze welfare recipiency among immigrants to the United States using data drawn from the 1980 5/100 A tile of the U.S. Census. Residents of group quarters and households headed by individuals under age 18 are excluded.
Because we focus on variation across countries of origin, the sample is further restricted to include only households headed by immigrants from the 62 source countries that are adequately represented in the 1980 Census and for which the necessary data on source country characteristics are available. and for male-headed households this yields a mean welfare recipiency rate of 6.1 percent.
Turning now to female-headed households, the sample of countries is reduced to 55 because we exclude countries with fewer than 100 observations. Welfare recipiency rates are substantially higher for households headed by females rather than males, which is not surprising given the acute incidence of poverty among female-headed households and the eligibility requirements of welfare programs such as AFDC. Accompanying this higher mean is wider variation across countries of origin. The unadjusted rates range from 3 percent for households whose female head was born in Taiwan to 41 percent for female-headed households from the Dominican Republic. The unweighted mean welfare recipiency rate is 13 percent with a standard deviation of 7.1 percentage points, and the corresponding weighted mean is 14 percent.' ' Clearly, large differences across source countries exist in the propensity of "'It can be argued that family structure is endogenous and therefore by separating the samples we remove a potentially important source of variation in immigrant welfare behavior. In the present context, however, the welfare recipiency rates of male-headed and female-headed households from a given source country are very highly correlated, so results similar to those reported below are obtained when male-headed and female-headed households are aggregated. See Trejo (1992 The first step in this process is to estimate separate regressions for each source country in which the probability of welfare receipt is specified to be a function of household characteristics. The analysis is conducted separately for male-headed and female-headed households.
The dependent variable is a dummy variable identifying those households that reported receiving public assistance income in the 1980 Census, and the independent variables describe the age, education, marital status, year of immigration, and English language proficiency of the household head, as well as the number of disabled household members, the age composition of the household, and household size. The regressions are estimated by ordinary least squares.i2
Using the estimated coefficients from these country-specific regressions, predicted welfare recipiency rates are calculated at the mean characteristics of the entire immigrant sample. The sample means are computed separately for male-headed and female-headed households.
In this way the predicted or 'adjusted' recipiency rates hold constant observable household characteristics at their sample mean values, so that remaining differences in welfare recipiency across source countries reflect intercountry variation in unobservables that influence welfare use.
Although in some cases the adjusted welfare recipiency rates differ considerably from their unadjusted counterparts, the adjusted and unadjusted rates are highly correlated, with correlation coefficients of 0.46 for maleheaded households and 0.60 for female-headed households.
Moreover, the adjusted rates display roughly the same amount of variation across source countries as do the unadjusted rates. These comparisons need to be interpreted with some caution, however, because the variation in the adjusted welfare recipiency rates reflects prediction error as well as intrinsic differences between source countries. Nonetheless, differences in observable socioeconomic characteristics across households appear to account for little of the source country variation in immigrant welfare recipiency.
Source country characteristics and immigrant welfare recipiency
The theoretical model presented in section 2 suggests that source country characteristics can influence immigrant welfare recipiency in the host country. In order to assess the empirical importance of these effects, and also to explicitly test several implications of the model, we estimate the impact of source country characteristics on the welfare recipiency rates reported in table 2. by the ratio of income accruing to the top 10 percent of households to the income of the bottom 20 percent. These data are compiled from World Bank (various years) and Jain (197.5) and are for as close to "OLS is employed here for computational convenience. A potential weakness of OLS predictions of binary outcomes is that they can fall outside the unit interval which is appropriate for probabilities.
In our data, this occurs only for male-headed households from New Zealand, where an adjusted welfare recipiency rate of -0.6 percent is obtained.
For the logit analysis conducted below we set this rate equal to 1 percent, which is below the adjusted or unadjusted rate observed for any other source country. for political rather than economic reasons and are forced to leave much of their wealth behind, they tend to be poorer when they first arrive in the United States. Because the dependent variables to be analyzed are proportions with a valid range of 0 to 1, we employ the logit specification for grouped data [Maddala (1983, pp. 29930 
)]:
(10)
where P represents the welfare recipiency rates listed in table 2, X is a vector of source country characteristics, fi is a vector of coefficients, and i indexes country of origin. The error terms si are heteroskedastic with variances proportional to the reciprocal of N,P,( 1 -Pi), where N, is the sample size for country i. Therefore eq. (10) is estimated by weighted least squares.' 5 Table 4 reports the resulting logit coefficients. These coefficients give the marginal effect of source country characteristics on the log odds ratio of welfare recipiency. To calculate the impact of a unit change in a particular "For the regressions which use adjusted welfare recipiency rates, an alternative approach is to construct weights from the standard errors of the predicted rates. Because the prediction errors are highly correlated with sample size, this approach yields results similar to those reported below. source country characteristic on the welfare recipiency rate itself, multiply the corresponding logit coeffkient by P(l -P). Using the mean rates of welfare recipiency in our sample yields adjustment factors of around 0.06 for maleheaded households and 0.12 for female-headed households. Overall explanatory power is quite good.16 Among male-headed households, the source country characteristics account for almost 70 percent of the variance of unadjusted welfare recipiency rates across countries of origin. These variables also explain 57 percent of the variance of the adjusted rates, which represents the variation that remains after controlling for observable household characteristics.
The R2 statistics are even higher for female-headed households.
Of course, the variable percent refugee is included for reasons not directly pertaining to the theoretical model, but explanatory power remains high when this variable is excluded (R2 statistics ranging from 0.46 to 0.68).
Turning to the individual coefficients, per capita GNP in the country of origin has a negative and statistically significant effect on immigrant welfare recipiency. The effect is also quite large in economic terms: evaluated at the sample mean rates of welfare use, a doubling of source country GNP reduces welfare recipiency by 1.2 to 1.6 percentage points for male-headed households and by over 3 percentage points for female-headed households. These results are consistent with the theoretical model if immigrants from high GNP countries enjoy expanded earnings opportunities in the United States."
As predicted by the theoretical model, immigrant welfare recipiency first rises and then falls with source country income inequality. However, the turning point occurs at a level of income inequality well beyond the U.S. value of 5.9 suggested by the model. For example, the regression using the unadjusted welfare recipiency rates of male-headed households yields an estimated turning point of 16 with a standard error of 1.5." The corresponding regression for female-headed households produces a turning point of 15.8 with a standard error of 1.3. Controlling for household characteristics "The reported R2 statistic is that proposed by Buse (1973) for use with weighted least squares.
"The estimated effect of per capita GNP may also reflect the relative generosity of source country welfare systems. As a very crude proxy for welfare benefits in the country of origin, we used the data reported in U.S. Arms Control and Disarmament Agency (1984) to compute per capita expenditures by the central government for nonmilitary purposes. This variable is very highly correlated with per capita GNP (a correlation coefficient of 0.90), and when added to the regressions in table 4 it wipes out the effect of per capita GNP, but does not change the pattern of coefficients on the other variables.
'aThe turning point is computed as -h,/2h,, where h, is the estimated coefficient of income inequality and h, is the estimated coefficient of squared income inequality. The standard error of the turning point is computed using a first-order approximation to this nonlinear function of the estimated coefficients (i.e. the 'delta method'). dramatically reduces (in absolute value) the coefficients of both income inequality and squared income inequality. This implies a flatter, less concave relationship between welfare utilization and source country income inequality. As a result, turning point estimates from the adjusted rate regressions are less precise than those from the unadjusted rate regressions, but the estimated turning points themselves are similar."
The impact of distance is consistently negative, although in the regressions for male-headed households these coefficients are not statistically significant. Among female-headed households, the unadjusted welfare recipiency rate falls by about 1.6 percentage points for each additional thousand miles of distance between the source country and the United States. The analogous effect on the adjusted rate is a reduction of four-fifths of a percentage point. If distance from the United States is a good proxy for migration costs, the theoretical model predicts that welfare recipiency should be increasing in distance for immigrants from countries with greater income inequality than the United
States, whereas the theoretical relationship is ambiguous for immigrants from countries with less income inequality than the United States. Regressions which allowed the effect of distance to vary with income inequality failed to find any evidence of a positive correlation between welfare recipiency and distance, even among high-inequality countries, so this implication of the theory is rejected. Finally, as expected, refugees are much more likely to receive welfare than other immigrants.
Refugee status raises unadjusted welfare recipiency rates by 7.5 percentage points for male-headed households and by 10.9 percentage points for female-headed households. The effects of refugee status on adjusted rates are smaller but still substantial:
an increase in welfare utilization of 4.1 percentage points for male-headed households and 6.6 percentage points for female-headed households.20
'"The adjusted rate regressions imply turning point estimates of 17.4 with a standard error of 2.7 for male-headed households, and 21.3 with a standard error of 5.5 for female-headed households.
As an alternative to the quadratic specification for the effect of income inequality used in table 4, we also estimated regressions in which income inequality has only a linear effect but this effect is allowed to differ for low-inequality and high-inequality countries. These regressions confirm the results of the quadratic specification: immigrant welfare recipiency is first rising and then falling in source country income inequality, but the turning point occurs at a level of income inequality much higher than the U.S. value.
"Because immigrants from low-GNP, high-inequality countries tend to be members of minority groups, an alternative interpretation of the results in table 4 is that discrimination reduces the labor market opportunities of these immigrants and forces more of them onto welfare. The close correspondence between national origin and racial/ethnic atliliation makes it difficult to distinguish the effects of source country characteristics from those of race. Regressions which add variables measuring the racial composition of immigrant households from each country of origin (percent black, percent Asian, and percent Hispanic) produce a pattern of source country effects qualitatively similar to what is reported in table 4, but the effects are smaller in magnitude and less precisely estimated.
Accounting for the increase in immigrant welfare recipiency
The previous section provides evidence of a strong cross-sectional relationship between immigrant welfare recipiency and source country characteristics. In order to gauge the predictive power of this relationship, we now examine how much of the rise in immigrant welfare utilization that occurred over the 1970s (documented in table 1 above) can be accounted for by changes in source country characteristics.
The source country composition of the foreign-born population changed significantly between 1970 and 1980, and we can use our estimates to predict how these changes should have affected welfare recipiency. To a first-order approximation, changes in immigrant welfare utilization can be predicted from the following equation:
where P is the immigrant welfare recipiency rate, the Xj are characteristics of the country of origin, and the pi are the corresponding logit coefficients from the unadjusted rate regressions reported in table 4.2' The dXj represent mean changes across all immigrant households.
For the characteristics of a country that remained roughly constant (relative to other countries) over the decade (i.e. per capita GNP, income inequality, and distance from the United States), the AX, are calculated by weighting the fixed vector of characteristics differently in 1970 and 1980 according to the source country composition of the immigrant stock in each year."2 For the percent refugee variable, dXj is calculated from U.S. Immigration and Naturalization Service (1986) as the change between the periods 1965-1970 and 19751980 in the fraction of all legal immigrants admitted who were refugees or asylees. Eq. (11) is evaluated at the 1970 values of P: 0.045 for male-headed households and 0.104 for female-headed households. Table 5 decomposes the predicted change in unadjusted welfare recipiency rates into components due to mean changes in each of the source country "The X in eq.
(1 I) are simply the elements of the vector X in eq. (10). An exact measure of dP can be'computed by evaluating the nonlinear function for P at the two different X vectors and taking the difference between these predicted welfare recipiency rates, and such a calculation yields predictions quite close to those produced by eq. (11). The advantage of using a first-order approximation is that this facilitates a decomposition of the total change into the portions due to each of the individual source country characteristics.
22The 1970 and 1980 U.S. Censuses were used to calculate the source country composition of the immigrant stock in each year. These calculations were done separately for male-headed and female-headed households.
Because the country of birth codes are not as detailed in the 1970 Census, only 54 of the 62 countries in our sample can be identified in both Censuses, and therefore only these countries were used in the calculations. This has a trivial effect on the results, however, since over 98 percent of the immigrant households in our sample originate fram these 54 countries. Note that between 1970 and 1980 all of the characteristics changed in a way that tended to raise immigrant welfare use: per capita GNP and distance from the United States declined, whereas income inequality and percent refugee increased. For male-headed households, the changes in per capita GNP, income inequality (combining the effects of the linear and squared terms), and percent refugee contributed equally to the rise in welfare recipiency: each factor produced a 0.31 percentage point increase. The effect of the change in source country proximity was trivial, primarily because this variable was found to be very weakly related to welfare utilization in the regressions for male-headed households. Summing these effects yields a total predicted increase in immigrant welfare recipiency of 0.95 percentage points. This is remarkably close to the 0.90 percentage point increase which table 1 indicates actually occurred over the decade (after netting out the rise in native welfare recipiency which is assumed to reflect changes in economic and institutional factors that affect immigrants and natives equally). A similar pattern emerges for female-headed households, except that in this case the increased proximity of immigrant source countries also contributes to the rise in welfare recipiency. The total predicted increase of just over two percentage points accounts for three-quarters of the actual increase relative to natives. By themselves, changes in a few source country characteristics can explain all of the increase in welfare recipiency that occurred between 1970 and 1980 among male-headed immigrant households, and most of the Z3The predicted changes are based on the unadjusted rate regressions so that the results can be directly compared with the actual change in immigrant welfare recipiency which occurred over the decade. Nonetheless, predictions based on the adjusted rate regressions are similar.
increase that occurred among female-headed immigrant households. Note that this success in explaining the pattern of immigrant welfare utilization over time has been achieved with predictions based on estimates from crosssection data.
Conclusion
This paper has presented a theoretical and empirical analysis of differences in welfare recipiency among the national origin groups that make up the immigrant population in the United States. 
